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Assty p/R: STTLDESTY SHEET: 1

CAPTURED AND
EE MWODE
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MOMENTARY
CAPTURE COMMAND
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ARM UNTIL ARN
DESELECTED OR
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OR UNTIL EE
WODE SMITCH 18
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LoSS OF EE
AUTO MODE. NC
EFFECT IN EE
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UNEXPECTED
LIMPING.
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REDUNDANT PATHS
REMAINING
OTHER EE
PRIMARY MODE.
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FHEA fHEA NAME  OTY & FAILURE WODE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. prau NG nkr. ANWD oN /1R
DESIGNATION CAUSE EHD II.EI'I CAITICALITY SCREENS: A-PASS, B-PASS, C-PASS
400 1 END EFFECTOR WODE 3 PERMANENT AUTO DESIGN FEATURES
AUTO/OFF/ PERMANENT FLAG. IF SHITCH mecameenasscna:
MANUAL WODE AUTO OR 1N AUTO: NO
SWITCH HARUAL EFFECT. {OGGLE SWETCHES USED ON THE DRC PANEL ARE HERMETICALLY SEALED,
erY-1 SELECT FLAG. IN MANUAL RODE AND OF A MATURE AND PROVEM DESIGN. THESE SWITCHES ARE IN
P/N KE ARM MILL REMALH COMMON USE ON THE ORBITER VEHICLE.
452-0102- CAUSE(S): LEKP AFVER
7306 (1) ? CAPTURE COMMAND THE SWITCHES ARE COMTROLLED BY ROCKWELL IHTERNATIONAL
€0 92020 FAILY 1O HAS BEER SPECTFICATION MC 452-0102 AND HAVE BEEN QUALEFIED TO THE
SHEET § AUTO OR RELEASED AND REQUIREMENTS OF THES SPECIFICATION.
HANUAL BEFORE R1GIDIZE
POSITION. COMMAND 13 ELECTRICAL CONNECTIONS TO THE SUITCH ARE ACHIEVED BY MEANS OF
APPLIED. SOLDERABLE TERMINALS.
IF PAYLOAD NOT

MIRING TO SUITCH TERMINALS UTILIZES MICKEL PLATED CONDUCTORS
MITH A POLYAMID INSULATION. SOLDERING OF THE WNECKEL PLATED
WIRE 10 THE SWITCH TERMINALS 1S CONTAOLLED BY CAE PROCESS
SPECIFICATION PD 91059.

THE WINING HARMESS IS DESIGHED 10 BE CAPABLE OF SEPARATE
E&!‘;”gd;(}ﬂ INSULATION RESISTANCE, DIELECTRIC STRENGTH, ANWD

NOUNTING OF THE SUITCH TO THE DAC PANEL 1S BY NEANS OF A 15/32
NUT WHECH EMGAGES A THREADED BUSHING ON THE SWITCH. A KEYED
UASHER PROVIDES ROTATION RESTRAIMI. AFVER INSTALLATION AND
TORGUING, THME NUT 1S STAKED 10 WHE PANEL BY A BLOB OF EPOXY
ADHESIVE. A STAINLESS STEEL GUARD PROTECTS THE SUITCH LEVER
AGATNST DAMAGE OR INADVERFENT OPERATION.

ANALYSTS OF THE SASIC PANEL STRUCTURE HAS DEMONSTINATED THAT
THERE ARE NO RESOMANCES IN THE RELEVANT VIBRATION FREQUENCY
SPECTRUN, THIS ANALYSIS HAS BEEM VERIFIED BY VIBRATION TESTING
OF THE DLC PANEL ASSEMBLY.

APPLICATION ANALYS1S HAS CONFIRMED THAY ADEQUATE ELECTRICAL
STRESS MARGINS ARE ACHIEVED.

AY THE PART LEVEL QUALIFICATION/CERTIFICATION TESTING IS
DEF INED BY ROCKWELL INTERNWATIONAL SPECIFICATION HC4L52-0102.
THES TEST REQUIREMENT INCLUDES: THSULATION RESISTANCE
DIELECTRIC STRENGTH,COMTACT RESISYANCE RANDOM VIBRATLON (48
WMIKUTES PER ANIS) LEAKAGE AT ONE ATMOSPHERE DIFFERENTIAL
PRESSURE, TOGGLE LYRENGTH. FOR SWITCH OPERATIONAL CYCLES
REFER TO TABLE 13,

ALL UNLTS ARE SUBJECTED 1O ACCEPTANCE TESTS WHICH INCLUDE
PRE-ACCEPTAHCE RUM-EN, DIELECTRIC STRENGTH, ENSTALLATION
RESISTANCE, CONTACT RESISTANCE ACCEPTANCE VIBRATION, SEAL
TEST, VISUAL EXAMIMATION, AND RAD10GRAPHIC  INSPECTION.
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PROJECT: SRNS

ASS'Y NOWENCUATOME: DEC PAREL

SYSTEM: DAC SUBSYSIEM
ASS'Y r;ﬂ—snturm————: SHEET:

2

SMER FMER | WAME, OTY, & | FAILURE MODE | FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF, pev. | orawing efe. AND o 21
DESIGNATION CAUSE END ITEN CRITICALITY SCREENS: A-PASS, 8-PASS, C-PASS
400 1 EMD EFFECTOR | WODE: PERMANENT AUTO ACCEPTAMCE TESTS -
AUTO/OFF / PERMANERT SLAG. 1F SMITCH | = =e=reerosocceces
NANUAL HODE AUTO OR IN AUTO: KO THE HARDMARE TTEM IS SUBJECTED YO THE FOLLOWING ACCEPTANCE
SWITCH RANUAL EFFECT. ENVIRORMENTAL TESTS AS PART OF THE DEC PANEL ASSEMALY.
ore-1 SELECT FLAG. 1N MANUAL NODE
PIN ME - ARM WILL REMALR O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 1
452-0102- CAUSE(S)! LIMP AFTER
7306 (13 10V POLE | CAPTURE COMMAND O THERMAL:  +190 DEGREES F TO PLUS 10 DEGREES F (2 CYCLES
€D 92020 fALLS TO FAS BEEN - 9.5 HRS/CYCLE.)
SHEET 3 AUTO OR RELEASED AND _
NARUAL SEFORE AIGIDIZE 1HE DAC PAMEL ASSEMBLY 1S FURTHER TESTED AS PART OF THE RHS
POSITION, COMMAND 1S SYSTEN TESTS (IPS18 RMS STROMGBACK VEST AND TPS52 FLAT FLOOR
APPLIED. TEST) WHICH VERIFIES THE ABSEWCE OF THE FAILURE MOOE.
IF PATLOAD WOY
CAPTURED AND QUALLFICATION TESTS
SVUITCH 1S OFF: THE SWITCH ITEM HAS BEEN QUALIFIED FOR ORBITER USE. THE DAC
HOMENTARY PANEL ASSEMBLY WAS BEEN SUBJECTED 1O THE FOLLOMING
CAPTURE COMMAND QUALIFICATION TEST ENVIRONMENTS.
VILL LINP THE
ARM UNTIL ARM O VIDRATION: LEVEL AND DURATION - REFERENCE TASLE 1
DESELECTED OR
glﬁult:mgnen SHOCK: 206/11 MS - 3 AXES (6 DIRECVIONS)
¥ODE SWATCH TS TREAMAL: 130 DEGREES F 10 -23 DEGREES F (12 WRS PER
¥ AUTO. CTCLE) (6 CYCLES)
PERMANENT
WARUAL FLAG. G BMIDITY:  95% (120 DEGREES F_T0 B2 OEGREES F CYCLE !N
LOSS OF EE 16 WRS) 10 CYCLES TOTAL,
AUTD MODE. NO
EFFECT K EE 0 EMC: NIL-S10-461 AS MODIFIED BY SL-E-0002 (JEST
NAHUAL MODE. CEO1, CE02, CED3, TSO1 (DC/AC), CEQS, CSO1
(ocshey, cloz, chos, meo2 (a/N}, Rs0l, RSO3,
WORST CASE £504)
UHENPECTED
HOT10M, FLIGHT CHECKOUT
UNERPELTED | sommesseesseses
LINPING, PORS OPS CHECKLIST (ALL VEHICLES) JSC 16987
CREW ACTIOW
REQ.
REDUNDANT PATHS
REMALN NG
OTHER EE
PRIMARY MODE.
PALPARED BT: MEUG SUPERCEDING DATE: 11 SEP BS APPROVED BY: DATE: 24 JUL 21 cIL REV: 1
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v PRUJLt 1 : SRMS

Ass'y HOMERCLRYURE: BRL [aico

SYSTEM: H&C %UBS!’S!EH
ASS'Y P/N: SHEET:

—3

IF PAYLOAD NOT
CAPTURED AND
EE MODE

SWITCH IS OFF:
HOMENTARY
CAPTURE COMMAND
MILL LIMP THE
ARM UNTIL ARM
DESELECTED OR
MEL. COMMANDED
OR UMTIL EE
MODE SWITCH 18
1N AUTO.
PERMANEN
MANUAL FLAG.

EFFECT IN €€
NANUAL MODE.

WORST CASE

HOTION.
UNEXPECTED
LIMPING.,
CREM ACTION
REQ.

REDUNDANT PATHS
REMAINING
OTHER EE
PRIMARY MODE.

somcareniun RATE «

11 <Fp RA
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FHEA FMEA | NAME, Q1Y, & | FAILURE MODE | FATLURE EFFECY HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. pravlne rér. AHD oN 2/
DESEGNATION CAUSE END ITEM CRITECALETY SCREENS: A-PASS, B-PASS, C-PASS
400 1 END EFFECTOR | MOOE: PERMANENT AUTO R/ INSPECTIONS '
AUTO/OFF/ PERMANENT FLAG. IF SWITCH NSt
MANUAL MODE AUTO OR 14 AUTO: KD
SWITCH HANUAL EFFECT. HERMETICALLY SEALED TOGGLE SWITCHES ARE PROCURED TO NOCKWELL
ory-1 SELECT FLAG. IN HANUAL MODE SPECIFICATION WC{S2-0102, ROCKWELL PART NO. ME4S2-0102----.
P/N ME : ARH VILL REMAIN QUALIFICATEON AND ACCEPTANCE TESTING OF SWITCHES IS PERFORMED
§52-0102- CAUSE(S): LINP AFTER 10 R.1. SPEC. MC&52-0102.
7306 (1) 10V POLE | CAPTURE COMMAND
ED 92020 fAlLS TO HAS BEEN RECEIVING INSPECTION VERIFIES THAT SWITCHES RECEIVED ARE AS
SHEET 3 AUTD OR RELEASED AND IDENTIFIED TM THE PROCUREMENT DOCUMENTS, THAT NO PHYSICAL
MANUAL BEFORE RIGIDIZE DANAGE HAS OCCURRED TO SWITCHES DURING SHIPMENT, THAT THE
POSITION. COMMAND 1S RECEIVING DOCUNENTS PROVIDE ADEQUATE TRACEABILITY INFORMATION
APPLIED. AND ACCEPTANCE TEST DATA EDENTEFIES ACCEPTABLE PARTS.

PARTS ARE INSPECTED THROUGHOUT MAHUFACTURE AND ASSEMBLY AS
APPROPRIATE TO THE MANUFACTURING SYAGE COMPLETED. THESE
INSPECTIONS INCLUDE,

COMPOMENT WOUNTING TO FRONT PANEL INSPECTION, SOLDERING OF
WIRES TOD SUITCH CONTACTS, WIRE ROUTIRG SIRE§S RELIEF OF WIRES
ETC., OPERATORS AND INSPECTORS ARE TRAINED AND CERTIFIED 70O
NASA'NHB 5300.4(3A) STANDARD, AS MOD|FIED BY JSCOSSO0OA.

PRE-TEST INSPECTION OF DEC PANEL ASSY INCLUDES AN AUDIT

OF LOWER FLER INSPECTION COMPLETION, AS BUILD CONFIGURATION
VERIFICATION TO AS DESIGN ETC, (SPAR/GOVERMMENT AEP. -
MANDATORY INSPECTION POINTY)

A TEST READINESS REVIEW (TAR) WMICH INCLUDES VERLFICATION OF
TEST PENSONNEL, TEST DOCUMENES, TEST EQUIPMENY CALIBRATION/
VALIDATION STAfUS AND HARDMARE CONFIGURATIOR 1S CONVENED BY
QUALLTY ASSURAWCE [N COMJUNCTION WITH ENGINEERING
RELEABILITY, CONFIGURATION CONTROL, SUPPLIER AS lﬁPI.ICABI.E,
AND YHE GOVENMENT REPRESENTATIVE fr10R TO THE START OF ANT
FORMAL TESTING (ACCEPTANCE OR QUALIFICATION),

ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE,
THERMAL AND VIBRATION TESTING, (SPAR/GOVERHMENT REP. -
MAMDATORY INSPECTION POINT).

INTEGRATION OF DLEC PANEL, RHC, THC AND MCIU, INSPECTIONS ARE
PERFORNED AF EACH STAGE o IN'EG!MIOH, WHItH INCLUDES
GROUNDING CHECKS, INTER COWNECT CABLE VERIFLCATION, CONMECTOR
INSPECTION FOR BENT OR PUSHBACK CONTACTS ETC.

SUB-SYSTEM PERFORMAMCE TESTING (ATP}, [INCLUDES AN AMBIENT
PERFORMANCE TEST. (MANDATORY InNsPECT fow POINT).

SRMS SYSIENS INTEGRATION THE INTEGRAYIOM OF MECHANICAL ARM
SUBASSEMBLIES AMD TME FLIGHT CABIN EQUIPHEMT TO FORM THE SRMS,
INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
IKCLUDES GROUNDING CHECKS, THRU WIRING THECKS, WIRING ROUTING,
INTERFACE COMNECYORS FOR SENT OR PUSH BACK COMTACTS ETC.

SAMS SYSTEMS TESTING - STRONGBACK AND F#LAT FLOOR AMBIENT
;EI:'F‘('JI;HMICE TEST. (SPAR/GOVERWMENT REP. - MAMDATORY INSPECTION
0
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PROJECT: SRMS

ASS'Y NOWENCLATUNET [EC_PARET

SYSTEM:

ASS'Y P/

DEC_SUBSYSTEM

N: 5!I§§g§!l SHEED: &

OESELECTED OR
REL. COMMAHDED
OR UNTIL EE
MODE SWITCH IS
1N AUTO.
PEAMAHENT
MANUAL FLAG.
LOSS OF EE
AUTO MODE. NO
EFFECT IR EE
MANUAL WODE.

WORST CASE

UNEXPECTED
HOTION.
UNEXPECTED
LIMPING,

CREM ACTION
REQ.

REDUNDANT PATHS
REMAINING
OYHER EE
PRIMARY WODE.

FMEA TREA | WMME, QTY, & | FAILURE WOOE | FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTAKCE
REF. REV. oraulng rér. AND o 1R
OESIGHATION CAUSE EHD 1TEM CRITICALSTY SCREENS: A-PASS, B-PASS, C-PASS
400 ' €MD EFFECTOR | MODE: PERMANENT AUTO FATLURE HISTORY
AUTO/OFF/ PERMANENT FLAG. IF SWITCH | = -==ecomcssennee
NANUAL MODE AUTO DR 18 AUTO: NO
suLiCh HANUAL EFFECT. THERE HAVE BEEN NO FAILURES ASSOCIATED MITH THIS FAILURE
otr-1 SELECT FLAG, N MANUAL MODE MODE OM THE SRMS PROGRAM.
pgu ME ARM WILL REMAIR
452-0102- CAUSE(S): . | LIMP AFTER
73506 {1) 10V POLE { CAPTURE COMMAND
€D 92020 FAlLS TO HAS BEEN
SHEET 3 AUTO RELEASED AND
MANUAL SEFORE RIGIDIZE
POSITION. COMMAND 18
APPLIED.
1f PAYLOAD WOT
CAPTURED AND
€E MODE
SULTCH IS OFF:
HOMENTARY

PREPARED BY:

HENG

SUPERCEDING DATE:

11 _sep 86
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PROJECT: SRMS
ASS'Y MOMEACLRTORET DEC PAREL

itM: DBC_SUBSYSTEM

AsS'y p7HE

L0E39Y SHEET:

5

FMEA FUEA
REF. REY.

HAME, QIY, §
prawinG rir.
DES[GNAEION

FAILURE HOOE
AND
CAUSE

FAILURE EFFECT
oN
END 1TEN

HDVR 7 TUNC.
218
CRITICALITY

RATIONALE FOR ACCEPIANCE
SCREENS: A-PASS, B-PASS, C-PASS

400 1

END EFFECTOR
AITOLOFFS
HANUAL MODE
SWITCH

ary-1

P/N ME
452-0102-

7306
ED 92020
SKEET 3

MODE :
PERMAMENT
AUTO OR
MANUAL
SELECT FLAG.
CAUSE(S):
(1) 10V POLE
FAILS TO

AUTO DR
HANUAL
POSITION.

PERMANENT AUTO
FLAG. IF SUITCH
IN AUTO: NO
EFFECT.

[N MANUAL MODE
ARM MILL RENATR
LIMP AFTER
CAPTURE COMMAND
FAS BEEW
RELEASED AND
BEFORE RIGID1ZE
COMAND IS

CAPTLIRED AHD

EE MODE

SWITCH 1S OFF:
HOMENTARY
CAPTURE COMMAND
WILL LEMP THE
ARM UNTIL ARM
DESELECTED OR
REL. COMMANDED
OR UNTIL EE
MODE SWITCH IS
IR AUTO.
PERMANENT
MANUAL FLAG.
LOSS OF £E
AUTO WODE. NO
EFFECT 1M EE
MARUAL MOOE.

WORST CASE

smmveenmes

UNEXPECTED

MOTLON.
UNEXPECTED
LIHPING.
CREW ACTION
REQ.

REDUNDANT PATHS
REMALNING
OTHER EE
PRIMARY WODE.

noroA0En RBYe

NFWG

SUPERCEDING DATE: 11 SEP BS

[F MANUAL MODE SELECTED ARM REMAINS LIKP UNENPECTEOLY BETWEEN
CAPTURE AND RIGIDIZE SEQUENCE.

CREW ACTION

........ -

CREV SHOULD BE TRAINED 30 KEEP TO A MINIMUM TIME BETWEENW
CAPTURE AND RIGIDIZE SEQUENCE.

MISSION CONSTRAINT

MOME

OMRSD OFFLINE

EXEACISE DEC PANEL EE AUTO/MANUAL MODE SWITCH
VERIFY EE MODE COMMAND BETS IN MCIU/DEC PANEL DATA BUS

OMRSD OWLIWE INSTALLATION

EXERCISE DEC PANEL £E AUTO/MAKUAL MODE SWITCH
VERIFY EE MODE COMMARD BITS IM DATA BUS

DATE: 24 Jut 91

clt REV: _1



